Proceedings of the 12th Annual Meeting of Particle Accelerator Society of Japan
August 5-7, 2015, Tsuruga, Japan

PASJ2015 FROLO1

ATF2 E—LZA4 > TORMINE =L 1 XDER

ACHIEVEMENT OF SMALL BEAM SIZE AT ATF2 BEAMLINE
BRI TH B,
ATF HEE2 7 XL —>a v
Toshiyuki Okugi® 4B, ATF International Collaboration
A) High Energy Accelerator Research Organization (KEK)
B) Graduate University for Advanced Studies (SOKENDAI)

Abstract

We confirmed the vertical beam size smaller than 44 nm with low intensity by June 2014 in ATF2 of KEK-ATF
(KEK Accelerator Test Facility). A small emittance beam, which satisfies the requirement of ILC (International Linear
Collider) emittance, is generated in KEK-ATF damping ring. ATF2 project has been performed by utilizing the small
emittance beam of KEK-ATF. The purpose of the ATF2 project is to develop and establish a new final focus method,
called "Local Chromaticity Correction", which will be used at ILC. The beam optics of ATF2 is designed to be based
on the same method as ILC, with the equivalent beam energy spread (about 0.1%) and natural chromaticity (about
10000), tolerances of magnetic field errors are also equivalent to the ILC final focus system. In this presentation, we
will present the beam tuning procedures of ATF2 beamline and the recent ATF2 status.
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Figure 1: ILC layout.
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Figure 2: ATF layout.
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(a) Beam optics of ILC final focus system
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(b) Beam optics of ATF2 beamline
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Figure 3: Beam optics of ILC and ATF2. They are based on
“Local Chromaticity Correction Scheme”.
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Table 1: IP Parameters of ILC, FFTB and ATF2

ILC-500GeV FFTB ATF2
Chromaticity Local Global Local
Correction Correction Correction Correction
Beam Energy 250 GeV 46.6 GeV 1.3 GeV
L* 41m 0.4 m 1.0m
By 0.48 mm 0.10 mm 0.10 mm
£y 0.07 pm 20 pm 12 pm
gy 5.9 nm 45 nm 37 nm
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(a) Normal Sextupole Field Errors
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Figure 4: The tolerances of sextupole field errors for ILC and
ATF2 quadrupole magnets. 1 X 1 optics and 10 X 1 optics
are plotted for ATF2. The horizontal lines show the errors of
ATF2 magnets. (a) Normal component (b) Skew component.

- 157 -



Proceedings of the 12th Annual Meeting of Particle Accelerator Society of Japan
August 5-7, 2015, Tsuruga, Japan

PASJ2015 FROLO1

(a) Normal Component of QF1 (b) Skew Component of QF1
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Figure 5: The tolerances of multipole field errors for ILC and
ATF2 final doublets. 1 X 1optics and 10 X 1 optics are
plotted for ATF2. The horizontal lines show the errors of ATF2
magnets. (a) Normal component (b) Skew component.
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Figure 6: IP-BSM at ATF2 virtual interaction point.
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Figure 7: Dynamic range of IP-BSM for FFTB and ATF2.
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Figure 8: History of the vertical beam size at ATF2.
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Figure 9: Example of the beam size trend in the ATF2 IP
beam size tuning (2014 April). Upper figure shows the
beam size trend after 3-weeks shutdown. Lower figure
shows the beam size trend after 3-days shutdown.
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Table 2: Fitting Results for the Intensity Dependences

Intensity Beam Size
Dependence at Zero-Intensity
2014/06/13 9.7 nm/1e9 42 nm (M=0.609)
2015/06/20 17.1nm/1e9 46 nm (M=0.550)
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Figure 10: Example of the intensity dependence of IP-BSM
modulation. Upper figure shows the result at 2014/6/13.
Lower figure shows the result at 2015/6/20.
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Figure 11: Transverse wake potential of C-band BPM.
Upper figure and middle figures show the wake potentials
for bunch lengths of 0.3 mm and 7.0 mm[14]. Lower figure
shows the simulation result of IP vertical beam size growth
for the BPMs. In the simulation, the bunch population was
assumed to be N = 1 x 1010,
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Table 3: Comparison of Wakefield Effects of Cavity BPM
Misalignments for ATF2 and ILC Beamlines

ATF2 ILC-500GeV | ILC/ATF2
Energy ( 1/E ) 1.3 GeV 250GeV 0.0052
N 1x10° 2 x 10 20
Bunch Length 7 mm 0.3 mm 0.5
Emittance (1/\/5) 12 pm 0.07 pm 13.1
Beta Function (/¥ 8,) | 241m'? 557 m%/2 231
Total 1.57
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